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m&m i ] &■ y 9 o y 9 o xii y 3 1 

Stf 0 - 7; □ 7 s □ bf * - h y ; 1/ <fc y S 3 S¥ 6 St* 

tifc «& (D ?s a c £ £ -T an #js i k iek©#* 

Bf*513] W»»*©7yilMk*!h.fc- h y/WbS 
«*}*©o. o i ~i omm%Z&&Z>zt*ft 
«i: -T *B«3S 1 Xti 2 Ett®***WBja-*«}Sc 

mas 4 1 im : mt>\ mmm 3 ~ 9 <o =? i v y\t 

£*XU3ttK*-**- h#2 0§m%J.X±££A6, 

k k Sltti-xik &XM 

0 §a%j.x±£ £a6«s^mt?s a c <k £&ia<k r * 
ii>rii i l 3 <ov?nmzmL<omjkWfflL-* 

[ffl*515] L i PF 6 > LiBF 4 , 

L i CF3SO3, L i N (CF 3 S0 2 )2> L i N (C 2 
F5SO2) 2> L i N (CF3SO2) (C4F9SO2) , 
L i PF 3 (C 2 F 5 ) 3> L i BF 2 (CF 3 ) 2> StfL 

1 B F 3 (C2F5) 2«fcyS*8f^5atftlfct>©T*« 
C £ £#fi££ T 511*11 1 ftlN L 4 OD^rtiJbHcKK© 

[11*516] U?9A^P^iiS0 : ffittit-«C<!:^tl 

s*a*m^ x«inffific33W-*«ffii (0 0 2E) © 

cHiltfO. 3 3 5~0. 3 4nmCBSftt»?S3Ct 
*^«i:-r «B«S 1 fcl/'LS ©^rftiHclEK©** 

[11*517] 11*511 S^L6©^rti3bHcEK©# 
[000 1] 

[0 0 0 2] 



TL^„ IJlfi. lEffitcL K0O2, L i Mn02, Li 

n i 02«©*H«fkW», ftSic&Jiy^A©^ 

=i— 7X. AJtIMB, 3e«*»«©R*!|#B^ Sn, 

s i #©#jiK{kW«<k^ofcU5 i 7A^^>^paia 

[0 0 0 3] LfrLStfS. cn5U^7A=^mMtc 
Ct^Ttt, IE«»tf/Xl±JlS±l«:i5l,NT, «#»©» 
&©^#iBC3C<k#&SftT;J3y, C©C£#*Eft 
«aW*>ffi#fctt©ffiT© KB i6oTL^„ fiOit fcf , 
Sf8^ma7\ Xli U 5F7 A£?ftjg»tFftttJ-f * C <k 

mm^it. y ^A-^m-^r-iisic^rteffl* ft* 
7p If \s>-h h <kT3 mft¥?«£ffl ^« 

[0 0 0 4] If-UV*-**-H4Cfl!><fcaft 

h*±««i: Lit, JEttWieicJSLNTWffi 

[0 0 0 5] 

[0 0 0 6] 

»-»-*«ft©«i?5«i: LTn 7-y«k*tifc- h U;U 

[0007] ^JiU^^A, 

u ?7 A*i»iBatffttii-r « c <k *^ 

mif?«<k LT7-y«{k*tifc- h y;Wk^**^W 
■r*^©^fflo^c<k^#^<k1-* £ b©?S*o 

[0008] 
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5P/k iittx-5P/k «SfcStW«WKS^ OMEftJB 
7^h>^ iitt£-**-k »tt*;u*>»x 

[0 0 0 9] h : 

k 7PtfU>7j-#*-k 7?l/V*-?R*-k 

If - UV*-**- k fcfx/kx^UXfi-tf*- ho 

h#<fcU»£L0\ 57 hVfcS* : y-7? 
P7^hX y-AUP7^f-V, 6-M'UP57h 

[0 0 10] h : 5>y?/U*-?R*- 

k 5>i?/U*-#*- k -7-n-7Pt;;l/7j-** 
-k. ^YV7p h, n-7P£/kfV 

7p £/kfr-#*- k -7- n -7tSI/7J-#*- k 

s'-ry^u*-**- k -7- 1 -7^;i/*-**- 

k n-^MV7'fM-^-h, n-7?/U- 
t -7?lUtl-$%- k -<V7?lU- t -7?lisl3- 
<R*-k x^l/^^l/TJ-^-k. *7Sl/-n-7 
P n -f^-lMflM-**- k 

<V7>/k*3 1 /l/7J-#*- k t -^^l/y^l/TJ- 
x*/l/-n-7Plf/l/7j-#*-k n-7 
^kx^k*-**- k <V7^kx^kt3-^- 
k t -7?/H?/U*-#*- k n-7^l/-n- 
7p k -fV^^l/- n-7n K/Ufc- 

**-K t-7?/U-n-7dlf/U*-<l?*-k n 
-^fiKVT'Ptf/l/*-/!?*- h> YV7'f;KV7 
p fc°/l/7j-#*- k t -7>iKV7p tfyktj-^ 
-ho CftS0SfrT^$>>7Sl/7J-#*-k 5>x? 

k h#<f: y»s 

[ooii] gttA/i/^vaixfii/ : mt*?iw m 

mx9lW ft^-n-7Pt:7k ft®?— f V 7p tf/k 
ftH-n-75F/k IM-rv^/k ftit-t-7? 
;k 7p tf tfvfty^/k ^ntf^Vftx^k 7Pb:° 
7j->K-n-7Ptf;k T'ntftfVBH- fV7P£/k 
7p tf* V»- n -7?/k 7p If* >*-rv7?/k 
7p fcftfVtt- t -75F/k Cft6©ftfr?t>l»x? 
;k 7Ptf*>Ky?;k 7Ptf*yi|x5F;kb\fct)» 

[0 0 1 2] Si«x-x;l/: v-y h*->y^X i, 2 
-5>* h*->x7X 5>x h*-»<7X 1, 2—5>x 

h*->x7X x h*->y h*-»<7X 1-xh*-> 
-2-yh*->x7X CftSCftm^ 
7X •7ih*-/i$>WJfffLL\ 
S«i-f;kTh5tKP7vX xh5HKPt°5 



X 1, 3-mV7X 1, 3-5>**7X 1, 
4-5^*+-9-V. 

5^ h^^uvx/kkx ^ h5y?U77/k**-> 

k 1, 3-7P/\°77/UhX 1, 3, 2-*J**V 
W7>-2, 2 ho 

lis K«Sif3~ 90)57 kVft^!ftXtt«ltt*-**- 
htf 2 08«%J}U£i5i&TiS>A fiocftfcSi&TJK 
«3S3~9<7)57 hMt&tk k lltt 

k Sittx-^;l/StfSi«7j;k^>®?xxx 
M/<fc y 6*l¥fr SSfcHifc t>®# 7 0 #m%J-X±£ £46 

[0 0 13] *«WPffiffl#n*WSj«0*lli:LT 
ti, U^7ATOS^Sti3o 'J^AaiLTtt** 
£ L T JB E £ 5 ftT l/* * t> ® ® 

MUt^A^: L i PF 6 , L i As F 6 , LiB 
F4x L i A I F4«©J»*7y^bWfts L i C I 0 4 , 
L i B r O4 Li I O4, #£>jI/\Py>a*M 
mmVI-OhVk : L i C F3SO3»0W«*;l/*VK 
i,L i N (C F3SO2) 2^ L i N (C2F5S 
0 2 ) ^ LiN (CF3SO2) (C4F9SO2) m<DJi 
-7;k*P7 7 ;k+;kx;k*>^-r= Ktfc L i C (CF 
3SO2) 3*©^°-7>k*P7 7 ;k+;kX;k^>»^5 1 K 
L i PF ( C F 3) 5^ L i PF 2 (C F 3) 4^ L i 
P F3 (CF 3 ) 3^ L i PF 2 (C 2 F 5 ) 4^ L i PF 
3 (C2F5) 3^ L i PF (n-C3F7) 5, L i PF 
2 (n-C 3 F 7 ) 4^ L i PF 3 (n-C 3 F 7 ) 3. L i P 
F (i SO-C3F7) 5^ L i PF 2 (i SO-C3F7) 
4, L i P F 3 ( i s 0-C3F7) 3n LiB (C 
F3) 4* LiBF (CF 3 ) 3, L i BF 2 (CF 3 ) 2^ 
L i BF3 (CF3) N LiB (C 2 F 5 ) 4^ LiBF 
(C 2 F 5 ) 3^ L i BF 2 (C 2 F 5 ) 2^ L i BF3 (C 2 
F 5 ) % LiB (n-C 3 F 7 ) 4, LiBF (n-C 
3F7) 3^ L i BF 2 (n-C 3 F 7 ) 2^ L i BF3 (n- 
C3F7) % LiB ( i s 0-C3F7) 4^ LiBF ( i 
SO-C3F7) 3^ L i BF 2 (i SO-C3F7) 2^ L 
i BF3 (i so — C3F7) WD, 7'y*5-Sf*/t- 

7;k* □ Ti^im^mm Ltcmmy vim^iv* □ 

* 7 7 1 - h mil \°- 7; U* P Tl u*; Vdi^S 7 y «W« 

[0 0 14] CftSOS^rtL i PF 6 s Li BF4, 
L i C F3SO3, L i N (C F3SO2) 2^ L i N (C2 
F5SO2) 2n L i N (CF3SO2) (C4F9SO2) , 
L i P F 3 (C 2 F 5 ) 3^ L i BF 2 (CF^&tfL i B 
F2 (C2F5) 2#«fcyJff*U\, ftficn60JMl(42 

?7A^;kISli, 0. 5~3WiJyhMS« 
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cfc#ff$u\ aabBHB-r^ts m»-»(DmMew 

ic U < %3ft46, *JS©ttf6j(HST Lff $ L < 6 

L\ 

[0 0 15] *«W?fflUN««ftB«U, ±&(D%M&V 

#SLTl^Tt<tL\ *«WT?ffll"*©li:»as % 7-y 
«£?rWt£ftft- h VMt&ht LTlts 

[ooi6] 8tK-hU;Wb&»; 7;k*P7 7 -fc h-h 
y/k v f 7;i/7hP7 7 Hz h- hu;k H^/kd-PT 7 * h 
-hu;k a-7;u*p^nif*-l»u;k /3-7/kf 
uzfutt- HJ/k a, a-*J7J\/*n7utt-t> 
y/k a, /3-5>7/M-P7PK:*--HJ/k 0. 0- 
v^/k^P 7p £* ~ HJ/k a, a, /3-HJ7/1/* 
u~fu\f.t— HJ/k a, /3, j8- h 'J7)l>*nyn\d 
t-h'JiW P. p. p-hypiMn-Jntt-h'J 
/k a, a, /3, |3 -t 1 f*57/k?|-p7P £ t- V 'J 
/k a, 0, j3, jS-x h57/k*P7Pt°*= HJ 
/k ^y*7/kd-p7p£7|-- HJ/i/ 

[0017] IWK=HJ/Hb£*; 2-7Mp->^ 
n^*-9-v*/M?-HJ/k 3 -7/1/* p-><7p ^\*+t- 

7 */kfE zh'jik 4-7MP->7PA+^M# 
~HJ/k 2, 3-5>7/U*P5'*P'N+-9-V*/M?- 
HJ/k 2, 4-v , '7;k*P->7P^\*+7->*;U7K- h 
y/k 2, 5— 77;k*p->7P^\*+7->7j;i//K- hU 
;k 2, 6--77;k*p->7P^\*+7->7j;i//K- h U 
/k 

5?#S£- h U/Wb£» ; 2 -7;k*p^W- h y/k 
3-7;k*P^W- h 'J/k 4-7;k*P^W- h 
y/k 2, 3-- y-7i\/*n«.yy - HJ/k 2, 4 --7 
7;k*p^>y- HJ/k 2, 5--77;i/*p^>y- 

HJ/k 2, 6-v , '7;k*P^7y- HJ/k 

[0018] -hy/Wt&«, -«u:7yilWb 

[c&^ci;, *SK, /t-7/ktP{fcf *£»»S©1B 
TfcJSS^fl^EtfrS, 7/ktP7 7 -fe h- HJ/k a 
-7;U*P7Ptf*- hU;k j8-7;k*P7Ptf*- 
HJ/k 2-7;k*P^>y- HJ/k 3-7/kd"P^ 

vy- HJ/k 4-7;u*p^yy_ hU;i/^<D ; E/7 

;kf p- h y/Wb^W&ffll/^GHWfftUN, S^T?^ 
7/kfP7 7 -fe h- HJ/k 2-7;k*P^>y_ HJ 

;k 3-7;u*p^yy_ hu;k 4-7/kfp^yy 
[0019] ^yJWbtfftfc- h'j/Wb^Wttzaww 



/Wb^*H:«IKft©0. 0 1~1 0M%££«&*®# 
$?$L<k 0. 1~5M%£i5«&*®#<J:y#SL 
l\ #3 £ WI±lc-|-#6«|g£J&8?- 

-57k Stf7yil6ft*ftfe-h i ;;Wk^«JJW 

[0 0 2 0] HiOtffliLTtt, #Hy5F7A, 'J5F 
7 x^AfciBHaStfftttJ U#*fc®?S 

[0021] cnswa-e, Kstfflk 
l\ s^?t»^iiaic«t*x«iHiST-p*46fctt?ia (o 

0 2S) (Ddffi {MWSSm #0. 3 3 5~0. 3 4n 
m.mcO. 3 3 5~0. 337 nm?a54t©§ffl^ 

«c K»fl«0. 5I1%IXT, 1t^0. 1fi»%J-XT 
T\ ^-P^Ji)SlcJ:^X«i[ilJ/fT-*a6/cie H B H +7<X (L 
c) ^3 0nmJ-X±©t©^fflL^©*WSLl\ Mtc 
f£ B B B ?+t^X (Lc) (4, 5 0 n mJK±W5<MMff S 
L<, 1 0 0 n mWLtT*3b**><D1fm'be $ Ll\ $ 

H&Wti, U-+f-[H]W-i)(SL)£lcJ:^yv» , 7'y 
tlA'' 1 ^ m~ 1 0 0 m, 3 ^ m~ 50fj mro^(7) 
^Sl^©tf!if$ U\ ^^77lfl i 5(jm~40|j 
m s #lC7/L/m~3 O/iimro^ro^fflO^ro^R^SfS 

lon 0 asawp© b e T^ibaiawi. o . 5 m 2 

/g~25. 0m2/g?sy % »$L<140. 7 m 2/ 
g~2 0. 0m2/gT£| o B E T)StbaSffl*M . 
0m2/g~1 5. 0m2/g N #[Cl. 5m2/g~1 
0. Om2/g(7;^;(7)^fflO^^C7))b !i * £ b^!f$Ll\ £fc 

X^y h^«f ICfi^Tx 1 5 8 0~ 1 6 2 0 c m -1© 

BHicif-yPA (t°-y?ssiA) . atfi 3so~i 

3 7 0 cm-1cDtElil[ctf-yPB (tf-y?tffi I b) 
U fr-3*©!tflUk R = I B/ I A*^ 0 ~ 0 . 5?S'A 

1 5 8 0~1 620cm-1©tlH©lf-^©¥filB^2 
6cm-UXT, 1 3 5 0~1 3 7 0 c m-1©iSH©tf- 
y©¥fitS^2 5 c m-1JCrF?*fttfWE»* Ll^o 

[0022] $ ft c n 5 ©KKtmicy? y a »jas 

«i:LTl4, Ag> Zn> Ak Ga, In, S k G 
e, S n, P b, P, S b, B k C u, N k S r. 
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msnwti, s i mitm. a i s n, s 
[0023] cft5©na*m*ffl^Tiia*»ii-r« 

®li£S£U:<J:yffa.fcf<J:iA, fi9xfcf N *«tt»ic % i0S 

[0 0 2 4] wsnmicm^zGmtfL wtt&L mm 

mat LTli, «a»fcBSlcffiffl-r*SWK«:£!£T?26 
[0 0 2 5] SfciiftSWi: LTWSiMtts */M?+->/U 
K**m#fll^ S;h.*o JUSB**«cfcJ\ ft x-y^r 

niEjpi t ^ ^ a js t p x h odjs^ b as** »$ 
[0026] xmmcDnftmmTziEmoiwnt lt 

tt^UfkWffitfffl ^ 5 ft« 0 IES*> ±K©IUI©«it 

[0027] mmmmmm^ yfrs.-vix, 
S«fe«6x*;^-«ffi©jSi?»S Lo\ JMl<klEffi<k 
y t°p tf u>*od?k y&smtt z&u&. s s 

[0 0 2 8] *«WlC««#*3SW»jSC*WStt, 7 

hiIM-b/^-^^7/W7;W(c Lfc-> y > 
fc-O+M K7"7 Vfflk<D*/Vy9~. *-T7\ ^U-y h 



[00 29] 

atmc-f ODfWBiiHTElc«fc Ufiofco 

[0030] iehtoa*! ; JESSftJii: ltwl i c o 

0 2 8 5M%lc, A-#>7*7y*6ii%»tf?R l J 
7 yfttf- Ut>KF-1 000 (^fk^ttM, ffi D D n 

2-kP'J KV^P^TX^U-ttckLfco CflfciES 
*«ft?S*JP* 2 0 /um(D7 7 ;U5-7AS±[c±£)-[c 
IfcfcU BS1 2. 5mmOP3«ttlcJT*ffiUN 

[0031] jtaattH ; x«isiSTicj3^*»?ia (o 

0 2®) (Ddm&O. 3 3 6 nm, t&AfV'fX (L 
c) *\ 26 4nm, K##0. 0 411%, U-+f- 
UltFf • ftSLS J:5^7Vltf17(jm, BET ;££t 
asa^8. 9m2/g, Tl\f3V<< *>ls— tf-3E« 
ffl^fe^^VX^ h;l^*flc£^T1 5 8 0~1 62 
0cm-1(D©Bl(7)t o -<7P A (t°-<7?fJSI a) Stfl 3 
5 0~1 370cm-1®il©k-' ?Pb (tf— ?3fJS 

1 b) : &WLT0^T^(7)®mbR= I B/ I A*^0. 1 5 
r«y, 1 5 8 0~1 6 20cm-1(7)tBH(7)tf— 7©¥ 
tt«ff2 2. 2cm-1-pfc*A£JI*»»*KS-4 4 

■ftf-SfeX? U>-7^ yiv =rA*@JB»? 6 

t <t ^ left] Afe. cn^T^V U 

m(7)i|li±lc±£)-lc^fl5L, BS1 2. 5mm 

[0032] p<>§y^;K7)^» ; mmmnmmtez 
^;«*h±/c<k u x^ 1 isymo-krtis—. z&fr lt*s 

IftllfflO^X^y h^LT^L46T«SU P^ 

[0 0 3 3] PO§y-tz;K7)ifffi; 2 5°C[CiS^T, ft 
m^ihmE4. 2V, am^ltmE2. 5VrO. 5m 

ftH$«<k£«Lfco 4+t^^;Ht[c^-*mc 
Vt. am*^, C(7)<k*(7)ffim#M^4+t^^;Ug(7)?E 
[0 0 3 4] Hffi#IJ1 

= 1 : ica^JftlE. 7;U^P7 7 ^hxhU;U^2fiM 
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[0 0 3 5] Hffi#IJ2 
SflitTi* h : v>'i*/l/7J-#*- h 

= i : ifl>»£»lc, a-7;U*p^nlf*-l»U;U* 
2M%£6*<fc5U:*IBLfco CftfcL i PF 6 ?1 

fe. 

[0 0 3 6] Hffi#IJ3 

= 1 : i--j\\/*w<rsy - HJ;U£2 

M%£ft«<fc3l«:)aSLfc 0 cWcl i PFefci^ 

[0 0 3 7] i6!4 

= i : Komsmfc. tf_uv*-?B*-hatf7;u* 

Lfc 0 ctild i PF6*i*rt>/Uy HUi:tt*«fca 

[0 0 3 8] HfifS0fl5 

7'PtfU>*-^-hlC7;l/7hP7'^h- HJ/l/£2 

M%tft*<fcaic5iiiLfea^Cs l i pf 6 £i 

fe. 

[0039] mmme 

= 1 : i©££»Uu 7/1/* P7 7 * h_ HJ/l/£2M 
%iftSJ:5lE»»Lfco CtUcL i BF^1 W 

[0 0 4 0] H»7 

r-7fP7^ hvic^/M-PTM! h_ h'j;i/^2fiM 

%£ft*<fc5U:*IBLfc££«U:, L i BF^Ii/l/ 



[00 4 1] g»J8 

y-7?P5* h>[C7;U^P7 7 -fe h- h'j^*2ll 
%fc&*«fc3lE5mLfc»£»lE, LiPF 6 ^1W 

[0 0 4 2] ibRfiOi 

= 1 : 1 ©S#*lc % L i PF 6 ^1 WJ -y h;U<h 

[0 0 4 3] h.t&0J2 
7pKI/V*-?I?*-Ke % L i PF 6 51 WJ7 

[0 0 4 4] ibm\3 

y-y^u^V yy\z^ LIBF4*1 WJvh/l' 

[0045] 
»1] 
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